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(54) DATA CONVERSION SYSTEM AND DEVICE AND DATA TRANSFER SYSTEM AND 
DEVICE USING THE CONVERSION SYSTEM AND DEVICE 

(57)Abstract: 

PURPOSE: To provide a data conversion system/device which 
can extract the features with optional accuracy and can 
compress the data against an optional k-dimensional numerical j 
vector and also to provide a data transfer system/device which J 
uses the data conversion system/device. J 
CONSTITUTION: An error evaluation arithmetic unit 13 ; 
reads an input vector, a candidate vector and a basis vector out j 
of an input data register 1 1, a candidate vector memory 12 and ; 
a basis vector register 14 respectively. Then the unit 13 \ 
calculates the least squares error reduction value against the 
candidate vector in regard of the input and basis vectors and f 
then adds and holds the candidate vector of the least squares J 
error reduction value into the register 14 as a new basis vector \ 
to output it to the outside. A load coefficient calculation 
device 15 reads an input vector and a basis vector out of the 
registers 1 1 and 14 respectively and calculates the load 
coefficient of the basis vector to output it to the outside. 
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<54) T-*3mjrmwzmut*nm%Lity ! -?iim}rmmzm 

(57) [gifo] 

lift] ffifOk&jc&tt^ hvHCWL 

«^OfcWt«K*««+5 i t * Stt k t 8. 

1 l*»6AA-<^ h/K ^Ht"** h/M*!J 1 
2^? 3 fltt'<^ h/K SJIE^^ M^S*** 1 4d»feg 

9 YMm\^X*:<Dm&'<9 YMcttfc-j-Z%*2fm 
H»'>*«rtUIU g/J>2^im®'>fi*5S^: < > : ^5^ 

1 4Kj&jd> «sfLT^cm^u ffim&stf 

3t£B l 5 ttA^x-* 1 1 frbXJl'Vr Y 

;K gJS^ YA>Wx9 1 4^f>SJ£^ h/HfrR* 



m I 

*i ! 



B i 

-S I 1 

I* qj 



Tl 



i _ 

IK 
K 



I™ 



IK K 

T" 



m 

a 

I 

TK 



IS 



la 



IS 



¥ K 
1 



Mi 

Si 



I 



3 E 



5! 
8" 



i - 



-i- 



imxm i ] *-s*J01Mmb© 

bi>k v®.®.*?-? £i£ffiltoKffi7c-Ct * J: 5 fc-f 5fc 
3E&iiti©m$:{@ (kfl) roScfi^-^SrkftTcS 

h/l^^U iftfcm (m<k) fgOk&TcfS: 

<Ok0:7c^fi^^ h/W©ft*tO«|'A>6 1 <k5o x ft/J»2 
*IS!g»'>S:iiSftfc*t^kfc7G#ffi'<* h**BKL 
-C»tffflbTfT< it tic, tj|}f£ft5n<@tf>k)J;7Ggt 

A\ SIS'** h/wi'S^^fettKfci^ftfcSlS'** 

ox^f h»kmi&-<i> YMm^xznffik'it v 

Mcttfo-T 5 2 JRMttNt^trtW U Mcb 2 SIS 

Ask u-csiE^^ h/n^**£iian, fiM9L.r^ttfc 

0J»lffi$rtH?U *©*l*tt*r«* h*J*»£j*BMHJ: 

ttttwu w«oimt*ra*ii9au-ciiikja4Mi* 
-ew k te©»<ix- * fclflfctH? 5rit» 
ate-i-sfWffljysrsc 

■**U \>M£ttZ£tl1tttt:*.fik LXtiffll 



SrA^fc^S LTIBI b»g£E& bTlBrfifc#tt£ffl;*J 
U rft&SbfcfliSb-tft*^* hA^>#*»«rffl 
2rf3 C i l£«fc 9, imkt£ZnBnkVt5m&<* h 

/n&i&rz z k *tmk-tz?-*vtw&wu 

3Bfc3*lfc7 f -*-e&.5mffl©afi6'<* YJVtD&^-t V 
fl*m% k <frtt£ffft*9flrtt*4- L-ca^SWfcA* 

A'ti& s f—9 i&m^t h** * U bT£j& 
WMtSrSBOMf-^waEfitti: VXtUfitZZ k& 

imki-z>7 ! —!?m&*>&. 

mfaiHstKaeftb-ciMrKKaHju araflaattta 

hA*S#iffiffi«*«rg h/v- 

^y^bK^fflb-csns^ h/v-tb-c-«?»»b-c*j 

«*t©a[?PSrH-^b. ^(Ott-^ttSrA^x-^Wjfiffl 

^rt^fertHfcKioaakbr^ 

^Slb-C^-fiK^ttSrW-^b, ^«©U-®L*Sft»«Jig 
bT* k "CO k 1B©»«7*-^ £K8&tH? bT 

ti\z*tJt?t*1tM.W&ka>&3UL'*? YMZ-o\^X(om 
»Srtf»b. ^©tf^ffiSrTcOScffl^-^OjfiCHit b 

xmti-rz z k zvmk-rzy'—s'mmijjZo 
zituxDT—r&mmmx&ox^ MM4Et«f- 

fi«rWb, f f -^9e»SC»AAf'-^frmfl«>X)e^ 
^ hfl*D4r'<9 \-A^r%-k&#imm&k\z£&Lxmm 
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flic. ffi*«#£ffim«gc^**lc=&*A;*jU 

AXf—? <ommt Lxax-tz z, t ztrnti-zr 

[BHOfNlftWP!] 
[00 0 1] 

* 5^-^ fl***tttttt:ttfl i *ft£*iJffl L 

itv'-f'fexkttM.mcgimiz.Wi-Zh'DX'hZ. 
[0002] 

[^*<oa»] ffefeo^-^ajto^t uii7-i;s 

jaHS"** h*Z= [z x z 2 - z k 

fc, fcfe^Cfc-^&ftfckfflOkfcTcgJfr"** fA'B 

t = [b ltl b 1>2 - b 1>k ] (1-1,2, 

-, k) <Dmrnt\.x, z=x i a t B t (fcfc*u 

frrt^KoV^-CH: z j =2 1 a, bj.i =a, b Jfl + 

a 2 b Ji2 H h a k b Jk ) i: ft 3 .fc 5 1£ a ! , a 

2 , -, a k (0&tt£f]-»U CORAf*-*©* {a 
l . a 2 , a k } fcfliMlOflflf*-* & LTV* 

fc„ ico#£s SElfe-r^f kfcjiHMK* h/wz= [z 

, z 2 - z k ] ©fUCfcoTfiV^O^Oa t CO 

flaMfifcT* $ v ^ffi i ft 5 r. i: *5fe ►) . reofiSftj&^-K 

fctkliJ:*) t>4>ft<^m<l (m<k) CO a ^t&tcft&R 
V^T, fcircokfcTG&ffi^ h/v-^sm-fSctiS-Ct 

ttflOkfcTaRfl'** h/w4r^m-f5fc«>^f4»ai:A/if 
W^g-kfflcoai (Dffl-Sr^St-fScoT, 
ttttlTtftmi^, ^-*fc5*<ffifi8Tt ftv^S-S- 

[ooo3] *fc, ^ h/ws^Hkife-ci*. fetj^c* 
Wm.<r>'&m.7 ! -9 1 LT^S. r«4^g~oro@^ 
it. 

[0 0 0 4] 

[38Si!#ft?fcLJ:5t-f-5SIJg] *JM«>Bttl*, fc« 



C0k&7c&<i^* h/HC*fLT, eflOtftfl-Cftfttttt 
^-^ffifiSfcfT b #<0X2 i7-fiXSU&MVK.m 

%>Zk 5o 
[0 0 0 5] 

fc, £ftBfI©«f&:<@ (kfl) «rkR56»II 

h/l'-CSai, rix&m (m<k) »0kfc7U&ffi 

h^feftSSjlE^ h/K^^ft-eie©i-5J:5 
fc.LT, ZObZtomSom&^t hfrtZHblCttfo 

T, mliOSjS^^ h/WSrkcOl 0te£Lh^V&<Dn<l 
TjltfffiLTfi^ title, «mt*5n<@Ok»5c» 

[00 06] ±iar-^^*s;Sriim 

5 fc/h 2 *l8M«'>aSrf+IS U, £/h 2 
Ha^fizJSft^irftS^JI^^ h/u«r»ffcft»t'<^ h 

^S5»cffl^-f-5 Z. t Sr«rt6t-f 5 1> <»XbZ>, 
[0 0 0 7] tfc^BKIi, ±!2x-^^«l*S;lC*3V> 
T, ^iftanrawk&Tc&ilK^ h/KC^roffiSr 

<S«rH-»L, PI«©fHIS:3Hfc»9igfC« k^ffi* 
■CO k^wScIlT*-^ feUftH-if L-C£/£-fSr t «r# 

[0008] Sfc#38iKf4, ±B9»-#Wfc*SC*Sai 
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S£fi«r*TU ^9 \-Mztt5-£ti1tg^&*.fib LX$1 

UW-rarilCfciK igMiftSn^tDk&TC&ffi^:? 

[0 0 0 9] ifcfc*^©^- ±Ef- 
9 <fc o £ ftfcv"- * T?*> S ml@ ©SHE 

frbn*tHVX&&-<9 h/WtU -t^SJiE^^ Yfrb 
Zii\zM&-t5ffiWL&& b (D££l&-<9 YMZo^XV 

Lxmti-tiz.tmmti-^ 

[0 0 10] ±.&y ! -?mmji*.z%%L 

a t mm bs t WHfcgB t a> e> * 9 , **fl3«H:4Ht 
■<9 b&&<<9 YW*?** bfaWMtL^S 

**£SIfngCllgfi£;£U x-^&gBttA^x- 

ifc**LT»«BlciSHiU ffi^ft&BttjIfiB&a^ 

&^9 Y>\>V*s*9\^ WS?J**fc 

SHPfcf+SU Z<Dft#m**J)7 ! -9<Oft@L&tLX 

[0 0 11] *fc*«W©5*-*(E*#a;tt» ±BSx- 
* 3Bfc#a;te £ o ftfcf- * 5 m{B©gHE 

*©ft«ft> b«0Htt±aHKK ± o T«J»MiS:tfS U 
h/w©SS-fig#©fll£tHI u $ 6K»-riMHI[*'<^ 
©IF* £ Sifclfe !) iS tr^ k "C© k fi ©Sfcffix 

9 h/Hco^-C©8ffilS:fH*U -t©ff-gtt&5c©MI 

[0 0 12] Sfc^^tt, ±fS7 f -^igj||*-S:Sr^ 
•f.5fcft(Ox-^^ilB-C*>o-C, ±g2-f-*£&£i 
B b iiffiK fc SUHkSB b frb 4 •? , tt^ftaStttt*** 



U fWg&8BttA;*J'r-*Srm<l©aii£'<:}' hA- 
ffi«&#&ffi£«&i-'S>x*l;:=S-*A;*JU ^9 Y;i>f$. 

xtommzfttnu zvvjmmz^* h/H*££#H* 

ffifcH-»U H«coff»«:3Ufe^!3jgL-cmk^m* 
-?© k ^©SrtiiT 1 -* fcHUfctm LT *©tt-gtt££Jg 

h/pt u a?p?a^Bii-<^ h/^^^B^ 

5. 

[0 0 13] 

[fPffl] IS*^1, 2|B«0*WK*JV^rH:. k)JC7C?S 
hA'Z«rY=a 1 Bi +a 2 B 8 +-+aj Bj 

fcafti-sfeftojawafis^ {b 4 , b 2 , 

Bj ) ©iMtUtk©l 0ft£l±#V^»(?3n<@ 
(n>>k) ©k&7cS:fi-<^ h/w {C x . C 2 , 
C n ) *ffl»L-C*5t, 1<xJo, */h2SI 

*t>ififilft3Sllz-Y||*^*<i-*rfc»Trt* 

*Sr#SOK ! e5.||*m<B(OkJ}C7nSfi5'<^ h/K^ffi^-a- 
frt {Bj , B 2> B m } = {C.j, C s2> C 

Yfr<o*:ti : eti\c*i!&l-zm8'<* Y/vnm^r {si, 

s2, sm( t t i-sflra^ h 

/WW= [a sl a s2 - a M ] t Sr^lftm<0»tt7*- 

(OX, ffiE^kJJcTcicfflt^^ h/uZfc»L.-Ckl@J;t9 1> 

Z - Y || ~ 0 b i&®.X% Z £ 5 ftgiE'^ h 
fc>*Sr {C 1 , C 2 x -N C n } Of 

[0 0 14] f8#>S3, 4E48<05S^tt. 

h/w (kgCTcScfi^^ {C, , C 2 . 
c n ) iitJttS^-^^ h/w»J*»«Hi«)4P<^ h/H-M 
4- $ ;h/fc#^©fMi a> e> lf» J; o t * J: 5 ic 4 
otv>5, t«b*)> Cj= [c t>1 c 1>2 — c 1>k 
] Kfc^-C, ^fflfe^Bi»x = g (i) . BJiWBi 
Scy = f (x) tSUfct#. -^^ h/^^fefigKfitr 
j3VN-C<^ &A^li:brx = g (i) SrW-Sf 

U^ffix?fcW^-f5. xSrA^tUT Clil = 

f (x) Srtf^bT^-^c,,! *w*u $e>ic. 
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c tml f (c t>l ) \zS.<om-f$t.% 

c ul fcffi^U C©«fcK«f+»£$Skfi&#©c 1>lt 
= f (c lpM ) £T j£&tm £1" 5 C £»;:.}:•) k<l© 

«©kfc5clMI'** hA- (C l , C 2 , Cj H 
tnX k ^fc-r^TettLTJK # 
gf4ft < , ## s i *JB*+*ttf, MS f fc g £!BteL 
tJ3<W, hA> (Bi , B 2 , B 

„ } = [C Bl s C s2 , C S J ©rt»0««rR*"Ct 
5. B8* f t LT»*«i4B*fta»+6r fc#"C* 
5. -At LTf4&6tft«*r-£;t 5 MtettPfc 9, r 
ft!*M»K*«4 ft *»«#*>*. 
[0 0 15] gf#«5, 6SE*©»Wtt, M««lCtt 

L-ca^KBKA* L-> t> £©*#?*- *©jfflEUI«r 
V>-C<* hA'S^fcfJS-f hA^-^fc^^ 
*. *<9 hA*##©*&IE2M-*;»», SaS^* 

[0 0 16] 18*117, 8fE«©389!l4, ffi*^3lE« 
©x- * 4 9 3E& $ HfcT 1 - 9 SriifiB Sr^ 

LTtHHIiSBK: A* L, t><t <DAt>7 ! -9 <OWm * 

*. gHE^* h/Wft0&ftltt**U *c 

tmts^^ vjv?-9*mji+ 5. ^tlt, 
h&bk^-c^ wvtf-f-fcara;-*-*^ hA^t 

tt#jfi 5 , 6 ieis©^- * mm ^stat tncttBicJt«. 

At ft* *y *&Xk Lft^©T?&fi*/h<* < ft* - 1 
[0 0 17] 

aw-*-*. 

mmmi) h*jsu 2iE«©is9i©gfi©iift£0 

[0018] ^^©f-^&gEB 1 0 0 ©«fig(4 
Aft?*- 9is { S*9 l 1, GMt-^* hA^*!> 12.8 

mmmnmw.i 3, ss^* h/n^*# i 4, mm 



0 114, Yfrt*)) 1 2, IBgfW«ggBl 

3, g&<<9 YWS*9 1 4 49«j£$;h<*. A^ 
1^**1 1 ttA*)-^ hA-ZSrfEftU tfcfit^ 
h/Wp<*y 1 2l4nfi (n>>k) <0^9 Yfr {C x , 

c 2 . c n } *ib*j-*. KHEfmncsni ail 

©ISg II Z -Y || SrfHffiU KttWft1>/h« < ft* fc* 
SSSft *£*»>** hA-fcgHE^:? hA-©-oi: L-Tgft 
1-5. SJg^* hA-I^** 1 4 t4iS^fP«»#«B 1 
3-CjSiR£*Vfcgl£'<:5' hA* IB, . B 2 , B m ) 
= fC.,. C„ 2 , C S J SrffilgL, hA4l*© 
ffl-g-to* {si, s 2, sm) Srffl^-r*. 
fttMUIB 1 5 14 Z t Y<D2m®m ll Z - Y || «r*/J>C 
i-*Y= 8l B j +a 2 B 2 +-+a m B m ©#S-<^ 
h/WW= [a 8l a s2 - a 8 J Srt+#U, ffl^f 
5. fc«U II Z-Y||=S J=l k (Zj- yj ) 2 t 

[0019] 8^l¥«Si*^fi 1 3 ®ttfRftftft*7 o 
-^•^-btt-C@2tC^i-. (^fyT'l) SJlE-<^ 
hA-©#^- j «r^-f 0KR3£-f*. (^fy^2) j© 

ffisr i tf«4«ins-a:, m&^t Y^Rnmrwrni t 

fcft/h2ft»SI»^l:©tt«»fia«A (Cg) SrOtR 
3t1"*. (^^^7*3) N t©i[«rl^(tJi*0$**„ 
h/w©rt©loC i 

(x<r-y75) c uco^xm'b2mmmm'p&& (c 

i) SrttJM"*. (^T^6) A (Ci) (C 
g) 4!>*#tt*U4\ ^xyyTldSt, A#<ft»4ix 

YfrC i SrSfi^^ hA'Wa^HMtC g t-r„ (^t 1 
IsCtTlHimN t *Si*?T®»l«&N c 4 (J^^Jtix 

tf. (^fy/Q) ^/h2*8H^l:^J;A-x?feSC 
gfcgHc^ h^B j t L-CS«-f-5„ (^fy^l 
0) Y=a t B x +a 2 B 2 +-+ aj Bj T?©KH II 
Z -Y || ©ft/Htt&fWBU ^©<i*5fF*SiS»E cit) 
/h$ < !fc«4tttf^7 1 y7*2lcM>), /hSftixtfSJls^^ 
Y*<DmiR%mT-tZ>, r©7D-^Y-KcS-^v>T 

[0 0 2 0] (^rs/7*5) tc*3lt5C i lcgg-f5*/h 
2*tS^«/>fiA (Ci) *fMii-*7ci-f-r-Hlr 
H3ic^f. *-f (^f^5-i) icfcv^r, SJic^ 

9 YJW&% j I^BBLt j =0ft<btf (^7 1 s'7*5- 
4) j *0t£t>t£ ^ 

ittf. (^7 1 S'7 , 5-2) ■Ctt1"CKaWWS*lfcj« 
©SHE^ HA- {B, , B 2 , Bj } %m<<9 h/W 
tf* (k X j ) ffJiJXj = [Bi B 2 -Bj ] 
tt«i"*. i&^-C ^y^6-3) t?MI^^JPcj 
= I-Xj (Xj T Xj ) _l Xj T fe«U 
Xj T I4Xj <DftkM&Aix&*-1tmmt7M, (Xj T 
Xj ) _1 l4^5lJXj T Xj ©iSMTjiJ-Cfc*. fc«U 
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<*7y76-4) Xti, ftf^tT^JPcj = 1*1-5. 
SrA (C 4 ) = (Z T Pcj C, ) V (C t T Pcj 

-r^zim^? v^c i zmm&K.m&vmm. II z- 

Y || <D*/h«<D»4>fi£>*:f $Sr^1-a-efe2>. &*5, 
mm II Z-Y || ©£/h«l4P Cj Zi fCtf»t?**P> 

[0021] ®mwmft&mm-?&:fe2hizmj&<<? \- 
c a j ttgis^ hA^picsfti-s. uttflncfin 

HBl 5t?(4W= (Xj T Xj ) _l Xj T ZfcLTfW 
fciVmiL^* h/vWfcjjift, W= [a 8l a s2 - 
a s J £fct}*rf5. 

mmm2) &m2taMj<<? y^zim»m (n z 

m.mt.<o^ {Y t , y 2 , y Ni } o^-rtiic 
ni,xt>mcm&<<? , B 2 , B m } <o 

t \cvg-rz>&b2m®mm'pm*A (c t ) = s q=1 Ni 
(z q T p Cj c 4 ) 2 / (cj pcj c 4 ) at 

r<DA (C t ) ISS-^:? h/w2?mm\\ z q 

-Y q || ©*8fc£ q=1 Nz || Z q -Y q || <D&m<0®'J> 

s&sm 5 o o ii, mi (of-vw&m®. i o o <Dm& 
y i ajcft^rsjiE^^ h/Hi«8B5 o i *ic«m-< 

* f-/H^**5 1 b*<t Y/Vtf&£jmm.5 2 SHI* 

ic.fcoT&St^ h/KO^offiSrffl^ AMU"** h 

•5. UtaSoT, £JIT-Cfi^*^ h/H"^**5 1 1 

[00 22] *1\ Y>\>VV*95 1 £*}s<? 

h/l'f&££.&&WS 2<D«^tt@6lC^1-J:5l-W 
8HI£j$SB6 1 i^* h/l^#traS56 2 i 



i.2 - ci.k 3 K*tb-C, -5rro#-§-i a»e>B8#g£r 
iv^T«Jfflfflc 1>0 =g (i) fctW-fS. ^h^fiK 
#f»-J|g|S6 2l4l?»WBI&f *fflv>-cc t cDj#I<Dfi& 
#©«£c ltJ = (c^j^ ) tl-X j =l*>e> j =k 

0 7 l^fo (^T's'^'l) ^*3V^T j =0 t*3V^-C|)!] 
8Htc 1>0 =g (i) «rtfg1-5. (^s'T' 
2) lc*JV^Tj Srl/^»tiiAD$'y-x C t ©jSSOj&ft 
ot*c u = (c u .,) t-t5ff»«cJ:t)^1- 
S. (xtv^S) XtiitfikXVh'hZVtitix'ry 

[0 0 2 3] 69&g (x) , f (x) iL-tttBI&oiS 

^1H3§L»cd^/£ i>\c J: < fijffl $*v5 M» p x mod 
q (px«rq-CISfcLfci#<DSiJ&) ^=^Bi^c<D5*> 
]ESBI»s in (px), MH»c os (p x) 

Wfigt-CHISpx mod q<o»sktt-|?S:fT5#-a-tt 
|SS?*q-Sr2 s t^Sipl-Utdstttf, apxtOfflSrT 

(Hife^4) E8l4BI»p x mod q»*J*«^Sr 
5. fcfc*Lq = 2 8 fci-S. «^»4p x^jg(»SrfT5^ 

gssfis i 2 1*»6>4*. *^ssg8 

1 <OXt> I A»C»4«»SrA^ I B lCf4A*HiO#g5B 
8 2©ffi^Sr^iK-f5. A^3§]#^*8 2©-o<DA^3 
Jctt^ h/v##SrA^)L, fc5-oOA^)lC(4^^ 

[0 0 2 4] rHSrS)^$-e:5^tt, *1\ «tPi«r 
I AlCA^Jb. A^«3#Sg8 2X^-9 h/v#-^S i Sr 

S«U I BJcA^-fS. r©^, *g$SB8 

lttP i fcS iOffl^ff^U ±tt»fy b*r««UfcT 

(its \Zy hftOteMk&tiitli-Zc rcofitd5C li0 -CS) 

5. fcl^ «»PS:I AICA^U, A^#^g8 2T? 
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